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Engineered monoclonal antibody tobevibart enhances HBsAg capture by
Fc receptor-positive cells and activates HBV-specific T cells.

Abstract

Background & aims: Effective immune targeting is likely essential for achieving
functional cure of chronic hepatitis B (CHB). Tobevibart, a human monoclonal antibody
against hepatitis B virus (HBV) surface antigen (HBsAg), neutralizes HBV and hepatitis
delta virus (HDV). This study aimed to characterize effects of the engineered GAALIE
Fc of tobevibart on HBV immune responses.

Methods: We studied tobevibart and its equivalent HBC34*-GAALIE in vitro using
electron microscopy, reporter cells, and primary human or mouse immune cells to
assess dynamics of HBsAg reduction, dendritic cell (DC) activation, and T cell
stimulation. Tobevibart-mediated binding of HBsAg to immune cells was evaluated
also in a phase 1 clinical trial in patients with CHB.

Results: The GAALIE Fc of tobevibart increased binding to activating FcyRs,
decreased binding to inhibitory FcyRllb, mediated gain of function in FcyR signaling in
immune complexes (ICs) with HBsAg, and increased binding of HBsAg to neutrophils
and monocytes in vitro compared to wild-type (WT) Fc. Similarly, administration of 300
mg tobevibart in patients with CHB resulted in binding of HBsAg to these cells in vivo,
concurrent with a reduction in circulating HBsAg. In vitro, ICs of HBC34*-GAALIE and
HBsAg activated human DCs significantly more than HBC34*-WT. These DCs
presented antigen and stimulated HBsAg-specific human T cells. Similarly, HBC34*-
GAALIE augmented HBsAg-specific CD4+ T cell responses from mice transgenic for
human FcyRs.

Conclusions: We demonstrate that tobevibart combines the advantages of potent
neutralization of HBV and HDV with FcyR-mediated reduction of HBsAg and
enhancement of T cell responses. Tobevibart is under clinical investigation alone or in
combination with other agents to treat patients with chronic hepatitis delta and to
induce functional cure of patients with CHB.

Impact and implications (lay summary): Chronic infection with hepatitis B virus
(HBV) or co-infection with hepatitis delta virus (HDV) can cause severe liver disease
and cancer. We previously showed that the monoclonal antibody tobevibart potently
neutralizes HBV and HDV. Here we demonstrate that the engineered Fc region of
tobevibart effectively interacted with several immune cell types, potentially facilitating
the rapid removal of damaging viral proteins from circulation and activating T cell
responses that may control HBV infection long term.

Clinical trial: VIR-3434-1002, phase 1, ClinicalTrials.gov identifier NCT04423393.
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ZXOAIa:

H epyaoia auTh TTepIypA@El TN HNXAVIKF oXediaon Kal To Xapaktnpiouo Tou tobevibart,
€vOG avOPWITIVOU JOVOKAWVIKOU AVTICWHATOG TTOU OTOXEUEI TO ETTIPAVEIOKO AVTIYOVO
ToUu 10U TnG nmratinéag B (HBsAg), ye otéxo Tnv emiteugn AEITOUpyIKAG iaong tTng
xpoviag nmatimdag B (CHB) kai Tng xpoviag nmatimndag déATa (CHD).

2xediaon kai Mnxaviopég Apdong Tou Tobevibart

Mnxavikl Tpotrotroinon Fc yia evioxupévn Asitoupyia: To tobevibart @éper
peTaAAagn GAALIE (G236A, A330L, I1332E) otnv Trepioxn Fc, n otoia au&dvel n
Oéopeuon pe Toug evepyoTtroinTikoUg utrodoxeic FeyRlla kar FeyRIlla kai peiover 1n
0éopeuon pe Tov avaoToATiIKO uttodoxéa FcyRIlb, pe otdéxo TN BeAtiwon Tng
BepatreuTikhG dpAong TTEPA atrd TNV aTTAr} £E0UBETEPWON TOU I0U.

Mapdraon xpoévou nuioeiag {wng: MNMepiAapBavel emmiong Tn ueTdAAaén LS (M428L,
N434S), n omoia €TTeKTEIVEI TOV XPOVO NUigEIag CwNG TOU QVTICWHATOG, ETTITPETTOVTAG
MO TTapaTeTapévn dpdon.

IxnuaTiopog  avoooouputmAeypdtwy  (ICs):  To  tobevibart  oxnuartiCel
avooooUuTTAOKa pE Ta utrolikd cwpaTidia HBsAg (SVPs), yeyovog Kpioiuo yia 1o
pMnxavioud dpdong Tou. To uéyebog Twy ICs eTnpedleTal atmd Tnv avaloyia tobevibart
Tpog HBsAg.

Emdpdoeig otn Aéopeuon HBsAg kai EvepyoTtroinon AvoooKuTTadpwyv

Evioxupévn déopeguon Tou HBsAg: H tpotrotroinuévn mepioxr) Fc (GAALIE) augnoe
onpavTika 1 déaueuon Twv ICs: HBsAg & mAbs o€ KUTTapa TOU avogoTToINTIKOU TTOU
ek@pdlouv FcyR, 6mmwg oudetepdgiAa, CD16+ NK kuUtTapa kai CD16+ pn KAAoikd
MovokUTTapa, T600 in vitro 600 Kai in vivo. AUuTA n evioXupévn déopeuon ekTIHATal OTI
OIEUKOAUVEI TNV TaXEIO ATTOUAKPUVON TWV IIKWV TTPWTEIVWY aTTO TV KUKAOQOpIa.

Evepyotmroinon d&evdpiTikwv Kuttdpwyv: Ta ICs Tou tobevibart pe HBsAg
EVEPYOTTOINCAV TTIO ATTOTEAECHATIKG avOPWITIVA BEVOPITIKA KUTTAPO TTOU TTPOEPXOVTAI
atd povokuTttapa (moDCs) oe oxéon ue Fc totmou-aypiou, audvovTtag Tnv ékepacn
Tou O¢ciktn CD83 kai Tnv €kkpion kutokivwv Ommws n IFNy. H evepyotroinon autn
eCaptaral amod Toug FeyR, 1diaitepa amrd tov FeyRlla.

Aigyepon T-Aepg@okuttdpwyv: Ta evepyotroinuéva moDCs trapouciacav TeTTidia
HBsAg, odnywvrtag oe Oiéyepon kal TToAAatTAaciaopd HBsAg-eidikwv CD4+
MvNUovIKwy T-kutTdpwv atmod gupoAiacpéva atopa katd tng nrratimidag B, 1600 o€ in



vitro Treipdpata e avBpwmiva KUTTapa 000 Kal eX Vivo o€ dIayovISIaKda TTOVTIKIa PE
avBpwTivoug FcyR.
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KAIvik Znuacia kair MeAAovTikég KaTteuBivoeig

EupApata KAIVIKAG BOKIMAG: Z& KAIVIKF) doKIur @dong 1, pia utroddpia 66on 300 mg
tobevibart ATav KaAd avekTr) Kal TTPOKAAECE Taxeia peiwon Twyv emmédwy HBsAg oT0
aiga Twv TTEPIcoOTEPpWY aoBevwov pe CHB. Evrotriotnkav ICs: HBsAg & mAbs o¢
KUuKAo@opoUvTa oudetepd@iAa kai CD16+ povokuTttapa, Kupiwg étav n eiwon Tou
HBsAg fitav peyaAuTepn.

Auvarétnta yia Asitoupyiky iaon: O cuvduaoudg eoudetépwong HBV/HDYV,
peiwong HBsAg kai evepyotroinong HBV-€1dikwv T-kKuTtdpwv uttodnAwvel OTI TO
tobevibart ytropei va cupBaAel oTnv avaoTpo®r] TNG avoooAoyIKAS EEAVTANCNG KAl TNV
TTPOKANGCN HOKPOXPOVNG TTPOCAPHOCTIKAG AVOOiag.

ZuvexXi{opevn épeuva: To tobevibart Bpioketal utd TepaITépw KAIVIKR agloAdynon,
MOvOo Tou A o€ ouvduaoud pe AAAa edppaka, yia Bepatreia CHB kai CHD. g €¢€ENIEN
BpiokovTal SoKIYES PAONG 2 yia Tov TTPoadlopioud TNG BEATIOTNG &OONG, ouXVOTATAG
Kal d1apKeIag BepaTreiag.

Zuptrépaopa: To tobevibart amoteAei pia TTOAAG  uTTOGXOUEVN BEPATTEUTIKA
TTPOCEYYIoN YIa TN XPovia Aoipwgn atrd Tov 16 TnG NmaTimidag B f kai €1T1- cUAAOIMWEN
pe Tov 16 HDV, ouvdudlovtag ioxupr) €¢oudetépwon Tou 100 pe evioxupévn Fc-
MECOAQRBOUPEVN OVOOOEVEPYOTTOINON, 0dNywvTag o€ BeATIWPEVN KGBapon Tou HBsAgQ
KAl IOXUPEG OTTOKPIOEIG T-KUTTAPWV.
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